Alpha IIB beta 3 integrin dissociation induced by EDTA results in formation of Birbeck granule-like structures in human blood platelets.
EDTA (5 mM at 37 degrees C and pH 7.4 for 30 min) induces morphologic changes in the platelet surface-connected canalicular system (SCCS), in particular the collapse of some portions of the canaliculi. These collapsed elements are made up of two parallel limiting membranes and a central irregular striated zone, a pentalaminar organization that clearly resembles that of Langerhans cell Birbeck granules (BG). Such BG-like structures are also seen between adjacent platelets in EDTA-treated platelet microaggregates. EDTA is known to induce an irreversible dissociation of the platelet membrane glycoprotein(GP)IIb-IIIa, the alpha IIb beta 3 platelet-specific intergrin, a calcium-dependent heterodimer that serves as an inducible receptor for fibrinogen and is essential for platelet aggregation. Hence, we looked for involvement of the GPIIb-IIIa in the formation of these BG-like modifications. We observed that these changes i) cannot be induced in type I Glanzmann's thrombasthenia, where the GPIIb-IIIa complexes are absent; ii) did not appear when human platelets were pre-incubated with MoAb anti-GPIIb-IIIa complex, which protected GPIIb-IIIa from EDTA-induced dissociation; iii) appeared only at alkaline pH and 37 degrees C, which corresponds to the range of pH and temperature where EDTA can dissociate the GPIIb-IIIa complexes; iv) are accompanied by the dissappearance on fluorescence flow cytometry analysis of the heterodimer specific epitopes; and v) do not appear in rat platelets at pH 7.4 where GPIIb-IIIa does not dissociate after EDTA treatment. Thus, the appearance of BG-like structures in the platelet SCCS is directly dependent on the EDTA-induced dissociation of the GPIIb-IIIa complexes. Furthermore, using gold-labeled MoAb concomitantly with the addition of EDTA, we observed that only GPIIb is present in the collapsed portions of the canaliculi. On Lowicryl thin sections essentially polyclonal antibodies to GPIIb labeled the central striated zone. All these observations lead us to suggest that homopolymers of GPIIb could be responsible for "zipping" of the SCCS and raise the question of the participation of a Langerhans cell integrin in the formation of Langerhans cell BG.